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.mm;- 1 < 

Mjo6pcTCHHC othoch ich k ycrpoHCTBaM, np«- 
mchhcmhm npn ycTaHoBKC npoflonwio- ro<t>pHpo- 
saHHHX cnacTbipeu to MeraAninecxjix xpy6 
b o6auon4Xi kojiohhix He4>T*Hk« f ra30B«x a 

BOA«HWX CKB3JKHH C HCJ1MO BOCCT3H0BJICH>W 
rtpMCTHWOcrii" CTCHOK KOJIOHH. 

M3BCCTHO yCTpOHCTBO JUM yCTlHOBKH MCTaJl- 

ianeocKx imacTwpcM, co^pmauw 3anojmcHHWH 
xmjxkoctmo ^nactHHHbi h cocy/i. cnycKaeMWH 

K MCCiy UOBpeWCHHJI KOJIOHHhl HI TpOC*. Ha 

ooaepxHocni Ga/uioHa cneimanbHUMH aaxotMa* 
mm Kperonai MeiajwirocicHH ro^pBpoBaHHMM 
nnacmpbj BnyTpit -3JiacnriHoro cocy/u 8;xnfl- 
koctV noMexnefl BJpWBHOH japan c DJieKTpo- 
flCTOHaiopOM v ^PacaiitpcHHc nnacrup* & bxmioh- 
He ocywecTii*CTar npn Bspbisc 3apwHll^>^ 

Ochobhmm HenocTancoM 7roro ycTpoficxBa «- 
/mrTCii TpynHOOb A<xnioiccHHfl paBHOMcpHoro 
pacampeHHfl .miacTbipH no bcch zuihhc. 

HaHooJicc^ 6jih3khm no tcxhhvckoh cyinHoc- ^ 20 
th h iioCTKracMOMy jicDyjibTafy k npcjuiancMO- v 
My *BJ]*ercfl ycrpoHCTBO jui« pcMOHia o6caA- 
ffbix* KOJioiMp conepxauicc nonyio unamy c 
ynopoM. 4>opMHpyioajyio ynpyryio ronoBicy, 
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xceciKHH KOHyc-nyaHCOH h yaaHOBJicHHufi Ha^^/ r r 
uiraHre MCTKjsy ynopOM R KOHycoM-nyaHCOHOM^ r: 
npoaojxtHo ro<J>pHpoBaHHufi JnjiacTOpi.2 s l2l. 

HcflpcratKOM -H3BccTHoro yCTpbficTBa ..hbjw-^ V 



ctcji to, wo xecTKKH KOHyc-nyaHcoH 4 ni>eflBa-^^ 
ptncjibHoro pacuiKpcHW npoflonbHO-ro^pHpoBaH-;^*, 
Horo nnacTwp* bmoojihch c rnanxofi ooKoioft^'. 
noBcpxHOCTbB- TaxoH KOHyc npH pacuiMpcHHH" 
BnaxwH nJiacTwpJi coaoacr o6paiHWM ncpcmC 
Mciajwa. B pcoynnaTC kbxjuh h3 BnajycH 06- 
paayer abohhlic HcaopKHMW njiacTwpB k KonoH- . 
hc ilpyniM HcnocraTKOM ycTpotiaBa "^ij^^ 
B03MomHoaiV3aknHHHBaHK>i KOHyohnyaiiwHa ^ 
b oG^^Koncme «>» Hcwawcnwiofl*- 

HHUM MOBW^JUOMCTpaMH. ;^ 

KaqecTBa peMOHTi; h ; noBbiuicHHC HajicmHOC- 
ero nyTCM hcioiio«ichjoi jaxnMHHBaHHJi b" p 
mo htm py c moh kojiohhc KOHyca- ny a^Ha^ 

Ue/ib flocTHraeTdir TtM;; «no B^yc^Hcre^ 
anji pcMOim^bafiwx ' kojiohh? coicpxau^ 
nonyw unaHiy c ynbpoM. <J>opMHpyiomy» yn- 
pyryw ro/iOBicy, xccctkhh ■ Konyc-nyaHcoH w • ! 



ycTaHOBJicHHMM Ha urraHrc Mcxny y" 0 ? 0 ^^^ 



3 '* <M90JR * 

. „' jr ^ n , m ... ; i g npoiico: pacuiHpeiiH« anajiHM BKmoiaeTca 

KOHycoM-nya..coHOM npononuio-ro4>p..poBaHH N M b npo p. £ oepaayiomefi 

U,.. ... iHblMH, KaHa8K8M», HMCKMIIMMM IKpCMCHHWH pa- KBHaWK » VOCIKOM' • DC3KO '•' '-■ 

» -^r^VBMirwBaiomHMai or MeHMiiero ocHoaa- , <iu P Jij.5..yn|»BnHeMbie jihm ysactKOM, pe3Ko. . . 



- KOiiyc-nyaHCOM;>| paapea. .. • VynpyroH '<p6pMHpy»weH 'ronoeicpft^ * 
^ yapoMCTBO niia pcMOHxa o6caflHui|rpy6 co- j is^toi^^HTaJiwo:^ 

AewicHi. 4)opMi.pyio.iiyK> ynpyrywTronoBKj^l, >.;<• ' : ^MM^oepajyiomeH KaHa B oKj7 : KOHyca-nyaH- : * 
i xetnciiii KOHyc-nyancoH 2. M .nonyi6;tiinaHry 3. > 2 ' 3iia<oiTcnbHo biihjict H a KaqeciBO pacuiH- j , , 
"C^iiacicM-ycTpoHcrBO b cKBa^HylV^Mecxy : : - pe „ IM - mi aciwpii M oceBoe ycwnie--. npoxoJWW:.^^ 
HapyuicHHH Konoinin na nacocito-KOMiipeccop- „„„ K OH yca-nyaHCOHa. Yron noa«Ma o6paayio- : , 

rJx Hnu 6ypHn M .b.* x P y6ax 4 awcreV Mexan- J0 meii Me „ ee 35 6 He naer h*h naex He3Ha<me/i>- 



ft.-. 



ni"« ■■*■»« I"-- . ■ - "■ ' • *fi 

J1WMCCKMM fUiaCTbipCM 5, KOTOpblH oxihhm, KOH 

ik)m onHpaerc* ita KOHyc nyancoH 2 t a ot occ 
Boro ncpeMCiuciiMH BBepx ynepacHBaercH yno- 

' pOM 6. ;■; ,•■ " 

;v )KecTKHH Konyc-iiyaHcoH 2 npcncraBJiflcr co- 

6oH yCC^CHHWH KOHyC ((|)Mr. 6), Ha feKOBOM 



hoc yBCJitncHHC npoxoAHoro awaMCTpa njiacrbi- 
p* a yron non>cMa oCpaiyiomcM Go/iee- 40 . 
Beacr k 3Ha<oaejibHOMy yacjiHMeHHio HCo6xoflH- 

MMX OCCBWX yCHJIHM npOX0*JKHHH KOHyCa- 

25 iryaHCOHa h yxywucHHio KaiecTBa pacurHpeHH*. 



onaMCTp yBCJiH«WBacTCH no oniomemoo k nna- 
Mcxpy KOHyca Ha 6-7 mm b 146 h ho 8-9 mm 
oocaiUiwx Tpy6ax- 3to noaBOJiBCT cootbctctbch- 

4 ^ HO • yMCMbUIHTfc JUUMCTp yCTDOHCTB WIH : padUHpC- 



pg 5. : yro;i HaioioHa o6pa3ywmcH"KaHaBOK l f 

COCTaBJlBWlUIIM 9-12°, yBCJIHMHBaCTCH JIO 35 - 

40° y 6ont»tuero ocHOBaHHii Koiiyca. PajiMyc 
KawaBOK ncpcMCHHMii. Y MCiibUicro ocmob3Hhji 
(<()Hr; 3),KOH(J>HrypauH>i KOioporo noBTopaci 



(d)Mr; 3),K0H<J>HrypauHH KOioporo nouiypn^ : , : ^^j r ^ r — * * ■ ilBf ;^nia a \ 

v^bLkh nnaciBipB. a 3aTCM^yBcnH^BacTCH. y^^TrnoBMCHT, Haiie^iocT^ *x p^oru. 



ycy Bnafljm nnacrbipji, a oaTCM yBcnHWBacTCH 
HanpHMep, ivia .KOHyca-nyaHCOHa. npHMeiweMO- 
n> win pcMOHra 146 mm o6ca«Hiix>KOJiOHH^ 
pajuiyc KanaBoK y MCHbiiiero ocHoeaHHaJ ((JmrJ) . r 

COCTaBJWCT 11 MM. B CpCflHCM CCTCHHhVC*^' 4 ) / 

16 mm, y 6ojibiiicro ocHOBaHHH KOHyca ,< 7 

28 mm (4>ht. 5). . 

YcTaHOBKa nnacTbips b kojiohhc oocajmiax 
Tpy6 ocymccTBJiHCTca nyrtM npoTHTHBaioifl ie- 
pc3 Hero mccTKon> KOHyca-nyaHCOHa 2 • <J)op- 
MMpywmcH ronoBKH 1 ($Hr. 2). 

B.Haianc, b 6c3onopHOM .(4»ht. 3) w nacnw- 



40 



45 



paciiwpcHHM nnacrop* rnanjcMM KOHycoM c 
yrnoM noflbCMa o6pa3yioiucM b 9-12° f Kax 

3TO.npHJWTO B npOTOTWie, npOXOiWOH flHBMCTp 

cooTBCTCTBycT flHaMCTpy KOHyca- ny an coHa. 

OopMyJia H306peTCHHJI 
YCTpOHaBO flJIH DCMOHT3 oocajiHbix KOnOHM,, 

concp3Kamec nonyw iinaHry c ynopoM, (Jwdmh- 
pyiomyio ynpyryio rojioBKy, kcctkhm kohyc- 




npH 3TOM IU10TH0 npHJlCraiOT K KaHaBKlM - KO- 



vfe^v ^^fcevHiiM^k xo^y T KOHyca-nyaHCona£2. B/npoucc>^pfe^ 



BblllWlnCtt , v ■•j~m^"*-"— - 

uihmh f nepeMCHHbiii pajwyc. yBenicwBaiouootCB 
VpcaoiBpanucx o6pa30BaHHe ..efloxcHMOB. 3axcM vr yron HaKHOHa oep.ay^cn KaHaaoK y 6on.uK>- 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 
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the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase (or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch mAtch the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 



[see Russian original for figure] 



Fig. 4 



[see Russian original for figure] 



Fig. 5 
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Fig. 6 



VNIIPI* Order 1 1041/42 Run 601 Subscription edition 



Affiliate of "Patent" Printing Production Plant, Uzhgorod, 4 ul. Proektnaya 



Translator's Note: All-Union Scientific Research Institute of Patent Information and 
Technical and Economic Research of the USSR State Committee on Inventions and 
Discoveries 




TRANSPERFECT TRANSLATIONS 



AFFIDAVIT OF ACCURACY 



I, Kim Stewart, hereby certify that the following is, to the best of my knowledge 
and belief, true and accurate translations performed by professional translators of 
the following Patents and Abstracts from Russian to English: 



ATLANTA 
BOSTON 
BRUSSELS 
CHICAGO 
DALLAS 
DETROIT 
FRANKFURT 
HOUSTON 
LONDON 
LOS ANGELES 
MIAMI 
MINNEAPOLIS 
NEW YORK 
PARIS 
PHILADELPHIA 
SAN DIEGO 
SAN FRANCISCO 
SEATTLE 
WASHINGTON. DC 



Patent 1786241 Al 
Patent 989038 
Abstract 976019 
Patent 959878 
Abstract 9091 14 
Patent 907220 
Patent 894169 
Patent 1041671 A 
Patent 1804543 A3 
Patent 1686123 Al 
Patent 1677225 Al 
Patent 169841 3 Al 
Patent 1432190 Al 
Patent 1430498 Al 
Patent 1250637 Al 
Patent 1051222 A 
Patent 1086118 A 
Patent 1749267 Al 
Patent 1730429 Al 
Patent 1686125 Al 
Patent 1677248 Al 
Patent 1663180 Al 
Patent 1663179 A2 ■ 
Patent 1601330 Al 
Patent SU 1295799 Al 
Patent 1002514 



3600 ONE HOUSTON CENTER, 1221 MCKINNEY. HOUSTON. TX 77010 TEL 713 6S0-0440 FAX 713 650-0439 WWW.TRANSPERFECT.COM 



PAGE 2 

AFFIDAVIT CONTINUED 

(Russian to English Patent/ Abstract Translations) 




Kim Stewart 

TransPerfect Translations, Inc. 
3600 One Houston Center 
1221 McKinney 
Houston, TX 77010 



Sworn to before me this 
9th day of October 2001. 



Signature, Notary Public 



OFFICIAL SEAL 
MARIA A. SERNA 
NOTARY PUBLIC 
in and for the State of Texas 
My commission expires 03<22-2003 




Stamp, Notary Public 
Harris County 
Houston, TX 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 
hTblack borders 

□ image cut off at top, bottom or sides 

□ faded text or drawing 

□ blurred or illegible text or drawing 

□ skewed/slanted images 

□ color or black and white photographs 

□ gray scale documents 

□ lines or marks on original document 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



